Identification of glutathione modifications by cigarette smoke.
Although it has been recognized for decades that cigarette smoke (CS) is toxic to respiratory tract tissues, and that glutathione (GSH) and other thiols are able to ameliorate some of the adverse effects of CS, the precise interactions between thiols and critical CS components are only partially characterized. In the present study, we used HPLC and MALDI-MS approaches to more rigorously characterize the products of CS reactions with GSH, the major cellular thiol and an important antioxidant constituent in respiratory tract lining fluids, in an attempt to increase our understanding of mechanisms of CS respiratory tract toxicity. Exposure of solutions of GSH to gas phase CS resulted in its rapid depletion, and about 50% of this depletion could be accounted for by reaction with acrolein and crotonaldehyde, the two major alpha, beta-unsaturated aldehydes in CS. Similar aldehyde adducts with GSH could also be detected in cells exposed to CS, although the relative yields were limited, presumably because of further reactions of these adducts and/or their excretion. Further characterization of in vivo thiol-aldehyde formation in respiratory tract cells can be expected to provide significant insights into the mechanisms of CS toxicity.